PATENT ABSTRACTS OF JAPAN 



(ll)Publication number : 11-280620 
(43)Date of publication of application : 15.10.1999 

(51) Int. CI. F02M 69/04 



F02M 61/14 
F02M 61/18 
F02M 69/00 



(21) Application number : 10-079050 (71) Applicant : SUZUKI MOTOR CORP 

(22) Date of filing : 26.03.1998 (72) Inventor : SHIBATA KOSHI 

OGINO KOICHI 

(54) FUEL SUPPLY EQUIPMENT FOR ENGINE 




(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a fuel supply equipment capable of 
generating swirl within a combustion chamber easily by decreasing the 
number of parts and simplifying the structure. 

SOLUTION: In a fuel supply equipment for an engine 6, a main body of an 
air assist injector 3 is disposed to be offset at 5° clockwise with 
respect to the axial line X of an intake pipe 4 such that the respective 
jets from two fuel injection ports provided with the air assist injector 
3 are offset with respect to the first intake valve 2 and the second 
intake valve 2A. As a result, one of two fuel injection ports is 



oriented to face the inner peripheral wall of the first intake port 1 
and the peripheral edge of the first intake valve 2. The other one of 
the fuel injection ports is oriented to face the inner peripheral wall 
of the second intake port lA and the peripheral portion of the first 
intake valve 2A. As a result, at intake process, the first and the 
second intake valves 2, 2A open. When the mixture is injected through 
two fuel injection ports upon each opening of the first and second 
intake valves 2, 2A, the resultant jet is formed into swirl flow, which 
further flows into a combustion chamber 8, where swirl is generated. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The first intake valve and the second intake valve which are 
respectively prepared in said opening of the first suction port which 
branches from an inlet pipe and carries out opening to a common 
combustion chamber, and the second suction port, In the fuel supply 
system of the engine which consists of an injector which has two fuel 
injection tips arranged in the upstream of said inlet pipe The fuel 
supply system of the engine characterized by arranging said injector so 
that the jet from said two fuel injection tips may be offset to said 
first intake valve and second intake valve. 

[Claim 2] The first intake valve and the second intake valve which are 
respectively prepared in said opening of the first suction port which 
branches from an inlet pipe and carries out opening to a common 
combustion chamber, and the second suction port. In the fuel supply 
system of the engine which consists of an injector which has two fuel 
injection tips arranged in the upstream of said inlet pipe The fuel 
supply system of the engine characterized by having arranged said 
injector so that the jet from said two fuel injection tips might be 
offset to said first intake valve and second intake valve, and making 
the hoop direction of the axis of an injector carry out abundance 
rotation of this injector. 

[Claim 3] The first intake valve and the second intake valve which are 
respectively prepared in said opening of the first suction port which 

branches from an inlet pipe and carries out opening to a common 
combustion chamber, and the second suction port. While making in 
agreement with the axis of said inlet pipe the injector which has said 
two fuel injection tips and arranging it in the fuel supply system of 
the engine which consists of an injector which has two fuel injection 
tips arranged in the upstream of said inlet pipe The fuel supply system 
of the engine characterized by making the hoop direction of the axis of 
said inlet pipe carry out abundance rotation of the injector made in 
agreement with this axis. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel supply 
system of the engine to which the fuel injection tip of the air 
assistant injector which atomizes and injects a fuel by air was turned 
near the edge of an intake valve. 
[0002] 

[Description of the Prior Art] If an engine combustion chamber is made 

to generate a swirl (revolution style), it is known well that combustion 
will be improved. The technique which generates this swirl is explained 
based on drawing 8 thru/or drawing 10 . Drawing 8 shows the fuel supply 
system for a breath cylinder part of a multiple cylinder engine. Since 
it is the same configuration, a breath cylinder is made into an example 
and, as for the fuel supply system of this engine, each gas column 
explains it. The engine shown in drawing 8 is equipped with every the 
gas column two suction ports 1 and lA (also see drawing 10 ), two intake 
valves 2 and 2A, and the air assistant injector 3 of a piece. 
[0003] Drawing 9 is what showed actual installation of the above- 
mentioned air assistant injector 3, and the air assistant injector 3 
makes an inlet pipe 4 face the fuel injection tip, and is attached. This 
air assistant injector 3 atomizes a fuel by assistant (assistance) air, 
and has the function to make the gaseous mixture of air and a fuel blow 
off. The assistant air in this case is supplied for a start using the 
second suction port 1 and the negative pressure generated in lA. In 
addition, in drawing 9 , a sign 5 shows the cylinder block of a multiple 
cylinder engine 6, and the sign 7 shows respectively the cylinder head 
of the upper part of a cylinder block 5. 

[0004] As shown in the body of the air assistant injector 3 at drawing 
10 , the fuel injection tip (illustration abbreviation) which injects a 
fuel is usually prepared in the two directions. That is, when the axis 
of an inlet pipe 4 is made to meet and the air assistant injector 3 is 

arranged, two fuel injection tips of the air assistant injector 3 inject 
a fuel to the shaft center of two suction ports 1 and lA and two intake 
valves 2 and 2A. 

[0005] the combustion chamber 8 from the suction port 1 of the side 



which remained by closing two suction ports 1 and lA, for example, 
suction-port lA of one side, with the shutter 9 of the butterfly type 
called a swirl control valve in the above-mentioned engine 6 as shown in 
drawing 8 when making a combustion chamber 8 generate a swirl — gaseous 
mixture — it is made for A to flow in Thus, Swirl S will be generated 
by the combustion chamber 8 if it is made for gaseous mixture A to flow 
into a combustion chamber 8 from the direction which inclined from the 
core of a combustion chamber 8. 

[0006] The above-mentioned shutter 9 is attached in the shank material 
10, and the shank material 10 is connected to the driving means of an 
actuator (illustration abbreviation) etc. and — for example, when an 
engine is in a light load condition, the control means which consists of 
shank material 10, an actuator, etc. is operated, and a shutter 9 is 
rotated — making — suction-port lA of one side — being closed down — 
gaseous mixture — only one side is made for A to flow 
[0007] In addition, there are some which are indicated by JP, 6-81755, A 
as an internal combustion engine' s fuel supply system. What is indicated 
by this official report prepares the 1st suction port and the second 
suction port which branch from an inlet pipe and carry out opening to a 
common combustion chamber. While preparing respectively the inlet valve 
which opens and closes each suction port in opening which attends the 
combustion chamber of these second suction ports and the 1st suction 
port and preparing the latching valve which controls the inhalation of 
air to said combustion chamber according to operational status in the 
first suction port A single fuel injection valve is arranged in the 
upstream of the branch point of said 1st suction port and the second 
suction port per breath cylinder, and a rod-like guide member is 
prepared in the direct lower stream of a river of the nozzle hole of 
this fuel injection valve. A guide member When said latching valve is in 
an open condition, a fuel is distributed to the 1st suction port and the 
second suction port. When a latching valve is a closed state, 
distribution of the fuel to the 1st suction port are suspended (the 3rd 
page 3rd ^^^^ of - of 24 lines the 33rd line of the above-mentioned 
official report, - of 37 lines the 40th page of the 3rd page 3rd 
the 4th of ten lines of - of 49 lines the 3rd page of the 3rd page 

3rd ****) . 
[0008] 

[Problem (s) to be Solved by the Invention] In the conventional technique 

explained above, since it is made to carry out closing motion actuation 
of the shutter called a swirl control valve by the control means as a 
device in which a combustion chamber is made to generate a swirl, in 



order to make a suction port close, a shutter and a control means are 
needed. While components mark increase by this, structure is complicated 
and there is a possibility that a manufacturing cost may increase. 
[0009] In addition, although an internal combustion engine' s fuel supply 
system currently indicated by JP, 6-81755, A prepares a latching valve in 
the first suction port, stops distribution of inhalation of air 
according to operational status and generates a swirl, since the 
latching valve which carries out closing control according to 
operational status is prepared in the inlet pipe, it has the problem 
which components mark increase. 

[0010] Make the fuel injection tip of the injector which it was made in 
order that this invention might solve the above-mentioned conventional 
technical problem, and has been arranged to the inlet pipe offset to an 
intake valve, or Moreover, the hoop direction of the axis of this 
injector and the hoop direction of the axis of an inlet pipe are made to 
rotate an injector. As change the sense of a fuel injection tip, a fuel 
is made to inject and a swirl is generated to a combustion chamber, 
while decreasing components mark compared with the conventional 
technique, structure is simplified and it aims at offering the fuel 
supply system of the engine which reduced the manufacturing cost. 
[0011] 

[Means for Solving the Problem] The first intake valve and the second 
intake valve which are respectively prepared in said opening of the 
first suction port which invention according to claim 1 branches from an 
inlet pipe, and carries out opening to a common combustion chamber, and 
the second suction port, In the fuel supply system of the engine which 
consists of an injector which has two fuel injection tips arranged in 
the upstream of said inlet pipe It is characterized by arranging said 
injector so that the jet from said two fuel injection tips may be offset 
to said first intake valve and second intake valve. 
[0012] An injector is made to arrange so that the jet from two fuel 
injection tips may be offset to the first intake valve and the second 
intake valve. Thereby, one of the two fuel injection tips turns to the 
inner circle wall [ of the first suction port ], and periphery section 
side of the first intake valve, and one of further others comes to turn 
to the inner circle wall [ of the second suction port ], and periphery 
section side of the first intake valve. Therefore, if it sets like an 
inhalation-of-air line, an intake valve opens and gaseous mixture is 
injected from two fuel injection tips, the jet will turn into a 
revolution style, it will flow into a combustion chamber, and a swirl 
will be generated by the combustion chamber. 



[0013] The first intake valve and the second intake valve which are 
respectively prepared in said opening of the first suction port which 
invention according to claim 2 branches from an inlet pipe, and carries 
out opening to a common combustion chamber, and the second suction port, 
In the fuel supply system of the engine which consists of an injector 
which has two fuel injection tips arranged in the upstream of said inlet 
pipe Said injector is arranged so that the jet from said two fuel 
injection tips may be offset to said first intake valve and second 
intake valve, and it is characterized by making the hoop direction of 
the axis of an injector carry out abundance rotation of this injector. 
[0014] An injector is made to arrange so that it may be offset to the 
first intake valve and the second intake valve, and the jet from two 
fuel injection tips makes the hoop direction of the axis of an injector 
carry out abundance rotation, and makes this injector arrange in it 
further. By this, one of the two fuel injection tips turns to the inner 
circle wall bottom [ of the first suction port ], and periphery section 
side of the first intake valve, and other one comes to turn to the inner 
circle wall top [ of the second suction port ], and periphery section 
side of the second intake valve. Therefore, if it sets like an 
inhalation-of-air line, an intake valve opens and gaseous mixture is 
injected from two fuel injection tips of an injector, the jet will turn 
into a revolution style, it will flow into a combustion chamber, and a 
swirl still stronger against a combustion chamber will be generated. 
[0015] The first intake valve and the second intake valve which are 
respectively prepared in said opening of the first suction port which 
invention according to claim 3 branches from an inlet pipe, and carries 
out opening to a common combustion chamber, and the second suction port. 
While making in agreement with the axis of said inlet pipe the injector 
which has said two fuel injection tips and arranging it in the fuel 
supply system of the engine which consists of an injector which has two 
fuel injection tips arranged in the upstream of said inlet pipe It is 
characterized by making the hoop direction of the axis of said inlet 
pipe carry out abundance rotation of the injector made in agreement with 
this axis. 

[0016] In one of the two fuel injection tips, other one comes to turn to 
the inner circle wall top [ of the second suction port ], and periphery 
section side of the second intake valve toward the inner circle wall 
bottom side of the first suction port, and the periphery section side of 
the first intake valve by making in agreement with the axis of an inlet 
pipe the injector which has two fuel injection tips, arranging it, and 
making the hoop direction of the axis of an inlet pipe carry out 



abundance rotation of the injector of this condition. Therefore, if it 
sets like an inhalation-of-air line, an intake valve opens and gaseous 
mixture is injected from two fuel injection tips of an injector, the jet 
will turn into a revolution style, it will flow into a combustion 
chamber, and a swirl will be generated by the combustion chamber. 
[0017] 

[Embodiment of the Invention] Hereafter, based on drawing 1 , the same 
sign is attached and an example of the gestalt of operation of this 

invention is explained to the same member as drawing 8 thru/or drawing 
10 . Since what is shown by drawing 1 is what showed the outline of the 
fuel supply system for a breath cylinder part of the multiple cylinder 
engines 6 and a fuel supply system is the same structure also as each 
gas column, it explains for convenience using a breath cylinder. In 
drawing, two branched suction ports 1, i. e. , the first suction port, and 
second suction-port lA are formed in the inlet pipe 4 of an engine 6. 
Opening of the down-stream edge of these first suction ports 1 and 
second suction-port lA is carried out to the common combustion chamber 8. 
[0018] The first intake valve 2 is formed in opening which makes a 
combustion chamber 8 and the first suction port 1 open for free passage 
possible [ closing motion ]. Moreover, second intake valve 2A (refer to 
drawing 9 ) is prepared in opening which makes a combustion chamber 8 
and second suction-port lA open for free passage possible [ closing 
motion ]. furthermore — the upstream of the branch point of the first 
suction port 1 of an inlet pipe 4, and second suction-port lA — 
assistant air — a fuel — atomizing — the gaseous mixture of the air 
and fuel — A is turned to the first intake valve 2, second intake valve 
2A, etc. , and is injected, and the air assistant injector 3 which 
supplies gaseous mixture to a combustion chamber 8 is arranged. 
[0019] Two fuels injection-tip 3a as shown in the point of the air 
assistant injector 3 at drawing 2 is prepared in one. Two fuels 
injection-tip 3a is formed in the include angle which turns to the path 
core of the first intake valve 2 and second intake valve 2A, when the 
body of the air assistant injector 3 is made in agreement with the axis 
(after-mentioned) of an inlet pipe 4 and has been arranged (refer to 
drawing 10 ). Moreover, two air inlet 3b which introduces assistant air 
and which is open for free passage to each fuel injection-tip 3a is 
prepared in the side attachment wall of the air assistant injector 3. In 
the case of the gestalt of this operation, assistant air is supplied by 
the negative pressure generated in the first suction port 1 and second 
suction-port lA. 

[0020] And the jet from two fuel injection-tips 3a prepared in the air 



assistant injector 3 so that it may be offset to path core 2a of the 
first intake valve 2, and path core 2a of second intake valve 2A Namely, 
a jet so that it may flow again toward the 1 side by the side of the 
inner circle wall of second suction-port lA, and the periphery section 
of second intake valve 2A to the 1 side by the side of the inner circle 
wall of the first suction port 1, and the periphery section of the first 
intake valve 2 The body of the air assistant injector 3 is offset and 
arranged to the axis X of an inlet pipe 4 (after-mentioned). That is, in 
drawing 1 , centering on the axis X top of an inlet pipe 4, 5 degrees of 
bodies of the air assistant injector 3 rotate to a top-surface-view 
clockwise rotation, and they are arranged. In addition, the outline 
configuration of the air assistant injector 3 is carried out from fuel 
injection-tip 3a and a body. 

[0021] In addition, it is the axis of the inlet pipe 4 suitable for the 
core of a combustion chamber 8 which is shown with Sign X by drawing 1 . 
This axis X is in agreement also with the axis (with no sign) suitable 
for the core of the combustion chamber 8 of the air assistant injector 3. 
Moreover, it is the axis of the air assistant injector 3 at the time of 
making the body of the air assistant injector 3 offset to the axis X of 
an inlet pipe 3 which is shown by sign X' . Furthermore, Sign R shows the 
include angle (5 degrees) which the air assistant injector 3 offset. 
[0022] In addition, although the jet from two fuel injection-tips 3a 
rotates 5 degrees of top-surface-view clockwise rotations and is making 
them arrange the body of the air assistant injector 3 centering on the 
axis X top of an inlet pipe 4 in drawing 1 so that it may be offset to 
the first intake valve 2 and second intake valve 2A It does not do in 
this way, but 5 degrees of top-surface-view counterclockwise rotations 
may be rotated, and they may be made to arrange the body of the air 
assistant injector 3 centering on the axis X top of an inlet pipe 4 in 
drawing 1 . 

[0023] In this case, the jet from fuel injection-tip 3a will flow toward 
a side [ besides the inner circle wall of the first suction port 1, and 
the periphery section of the first intake valve 2 ] besides the inner 
circle wall of second suction-port lA, and the periphery section of 
second intake valve 2A. Moreover, you may make it make only two fuels 
injection-tip 3a of the air assistant injector 3 offset to the first 
intake valve 2 and second intake valve 2A. In this case, the air 
assistant injector 3 is not offset in accordance with the axis X of an 
inlet pipe 4. 

[0024] As explained above, two fuels injection-tip 3a of the air 
assistant injector 3 so that it may be offset to the first intake valve 



2 and second intake valve 2A Since the body of the air assistant 
injector 3 is made to offset to the axis X of an inlet pipe 4 and it is 
made to arrange Namely, since 5 degrees of top-surface-view clockwise 
rotations are rotated and they are made to arrange the body of the air 
assistant injector 3 in drawing 1 Two fuels injection-tip 3a comes to 
turn to the inner circle wall [ of the first suction port 1 and second 
suction-port lA ], and periphery section side of the first intake valve 
1 and second intake valve lA. 

[0025] If it sets like an inhalation-of-air line, the first and the 
second intake valve 2 and 2A open by this and gaseous mixture is 
injected from fuel injection-tip 3a of the air assistant injector 3, the 
jet will turn into a revolution style and it will flow in in a 
combustion chamber 8, and as shown in drawing 1 , a swirl (revolution 
style) will be generated in a combustion chamber 8. 
[0026] Next, drawing 3 explains other examples of the gestalt of 
operation. In addition, the same sign is given to the same part as 
drawing 1 . The body of the air assistant injector 3 is offset to the 
axis X of an inlet pipe 4, and the description of the gestalt of this 
operation is arranged so that the jet from two fuel injection-tips 3a of 
the air assistant injector 3 may be offset to the first intake valve 2 
and second intake valve 2A. 

[0027] That is, rotated 5 degrees of top-surface-view clockwise 
rotations, they were made to arrange the body of the air assistant 

injector 3 centering on the axis X top of an inlet pipe 4 in drawing 3 , 
and the hoop direction of axis X' of the offset air assistant injector 3 
and the clockwise rotation were made to rotate further 30 degrees of 
this air assistant injector 3 made to offset (like the arrow head B of 
drawing 3 , it goes to a combustion chamber 8 and is a clockwise 
rotation) . 

[0028] If it does in this way, two one side of fuel injection-tip 3a 
will come to turn to the lower part of the inner circle wall of the 

first suction port 1, and the periphery section of the first intake 
valve 2, and another side of fuel injection-tip 3a will come (refer to 
drawing 4 which looked at drawing 3 from C) to turn to the upper part of 
the inner circle wall of second suction-port lA, and the periphery 
section of second intake valve 2A. 

[0029] Thus, if it sets like an inhalation-of-air line, the first and 
the second intake valve 2 and 2A open and gaseous mixture is injected 
from fuel injection-tip 3a of the air assistant injector 3 by 
constituting, the jet will turn into a revolution style and it will flow 
in in a combustion chamber 8 from the first intake valve 2 and second 



intake valve 2A, and as shown in drawing 3 , the stronger swirl 
(revolution style) S in a combustion chamber 8 will be generated. 
[0030] The measurement result [ examples / of the gestalt of operation 
shown in above-mentioned drawing 1 and the gestalt of operation shown in 
drawing 3 / other ] of combustion fluctuation is shown in drawing 5 . 
Performing the Measuring condition at this time by the fast idling at 
the time of a cold machine, water temperature is 35 degrees C. In a 
measurement result, the body of the air assistant injector 3 of the 
gestalt of operation of this invention is set to drawing 1 rather than 
the conventional fuel supply system shown in drawing 10 . The fuel 
supply system which 5 degrees of top-surface-view clockwise rotations 
were made to rotate, and has been arranged clockwise, and the air 
assistant injector 3 of other examples of the gestalt of operation of 
this invention are set to drawing 3 . The fuel supply system of 
combustion fluctuation which rotated 5 degrees of top-surface-view 
clockwise rotations, and made the hoop direction of axis X' and the 
clockwise rotation rotate further 30 degrees of this air assistant 
injector 3 made to offset was smaller. That is, the good result which it 
is stabilized and an engine comes to rotate was obtained. 
[0031] Next, drawing 6 and drawing 7 explain the example of further 
others of the gestalt of operation. In addition, the same sign is given 
to the same part as drawing 1 thru/or drawing 4 . The description of the 
gestalt of this operation makes in agreement with the axis X of an inlet 
pipe 4 the air assistant injector 3 which has two fuel injection tips, 
arranges it, and makes the hoop direction of the axis X of an inlet pipe 
4, and a clockwise rotation (as the arrow head B of drawing 6 shows, it 
goes to the combustion chamber 8 of an inlet pipe 4, and it is a 
clockwise rotation) rotate 30 degrees of air assistant injectors 3 of 
this condition. 

[0032] Thus, by making the hoop direction of the axis X of an inlet pipe 
4, and a clockwise rotation rotate 30 degrees of air assistant injectors 

3 One side of two fuel injection tips comes to turn to the lower part 
(refer to drawing 4 ) of the inner circle wall of the first suction port 
1, and the periphery section of the first intake valve 2, and other one 
of the fuel injection tips comes to turn to the upper part (refer to 
drawing 4 ) of the inner circle wall of second suction-port lA, and the 
periphery section of second intake valve 2A. In addition, in drawing 7 , 
a sign 11 shows a piston. 

[0033] If it sets like an inhalation-of-air line, the first intake valve 
2 and second intake valve 2A are opened and gaseous mixture A is made to 
inject from fuel injection-tip 3a of the air assistant injector 3 in 



this condition A revolution style arises in each suction port 1, i. e. , 
the first suction port, and second suction-port lA, a revolution style 
enters in a combustion chamber 8 from the periphery section side of the 
first intake valve 2 and second intake valve 2A, and Swirl S is 
generated in a combustion chamber 8 (refer to drawing 7 ). In addition, 
as shown in drawing 6 , both of the suction ports 1 and lA of a suction 
port 1 and the revolution style produced in lA are the directions of a 
right-handed screw. 

[0034] In order to reduce harmful exhaust gas in recent years, many 
reference about the engine which adopted the air assistant injector 3 is 
seen. This invention shows the device for the swirl generation which 
used this air assistant injector 3. If this air assistant injector 3 is 
adopted as the engine 6, Swirl S can be easily generated only by making 
the blow-off direction of the air assistant injector 3 offset. The 
manufacturing cost in this case can be stopped quite low compared with 
the conventional swirl control valve, i. e. , the thing which formed the 
shutter 9. 
[0035] 

[Effect of the Invention] A combustion chamber can be made to generate a 
swirl, if gaseous mixture is made to inject from two fuel injection tips 
of an injector in the case of [ like an inhalation-of-air line ] since, 
as for invention according to claim 1, the injector is arranged so that 
the jet from two fuel injection tips may be offset to the first intake 
valve and the second intake valve, without the jet' s turning into a 
revolution style, flowing into a combustion chamber, and preparing a 
shutter and a control means in an inlet pipe. 

[0036] Invention according to claim 2 arranges an injector so that the 
jet from two fuel injection tips may be offset to the first intake valve 
and the second intake valve. Since the hoop direction of the axis of an 
injector was made to carry out abundance rotation of the arranged this 
injector By this, one of two fuel injection tips comes to turn [ one / 
other ] to the upper part [ of the inner circle wall of the second 
suction port ], and periphery section side of the second intake valve 
toward the lower part side of the inner circle wall of the first suction 
port, and the periphery section side of the first intake valve. A swirl 
still stronger against a combustion chamber can be made to generate in 
this condition, if gaseous mixture is made to inject from two fuel 
injection tips of an injector in the case of [ like an inhalation-of-air 
line ], without that jet's turning into a revolution style, flowing into 
a combustion chamber, and preparing a shutter and a control means in an 
inlet pipe. 



[0037] By invention according to claim 3 making in agreement with the 
axis of an inlet pipe the injector which has two fuel injection tips, 
arranging it, and making the hoop direction of the axis of an inlet pipe 
carry out abundance rotation of the injector of this condition One of 
two fuel injection tips turns to the lower part of the inner circle wall 
of the first suction port, and the periphery section of the first intake 
valve, and other one comes to turn to the upper part of the inner circle 
wall of the second suction port, and the periphery section of the second 
intake valve. A combustion chamber can be made to generate a swirl in 
this condition, without that jet' s turning into a revolution style, 
flowing into a combustion chamber, and preparing a shutter and a control 
means in an inlet pipe, if an intake valve opens and gaseous mixture is 
injected from the fuel injection tip of an injector in the case of 
[ like an inhalation-of-air line ]. 



[Translation done. ] 
^ NOTICES * 

JPG and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may 
not reflect the original precisely. 

2. ^^^^ shows the word which can not be translated. 

3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram showing an example of the gestalt 
of operation of this invention. 

[Drawing 2] It is the sectional view of the fuel injection tip of the 

air assistant Injector shown in drawing 1 . 

[Drawing 3] It is the mimetic diagram showing other examples of the 

gestalt of operation of this invention. 

[Drawing 4] It is the mimetic diagram which looked at what is shown in 
drawing 3 from C. 

[Drawing 5] It is the comparison Fig. showing combustion fluctuation 
with a thing with the thing of this invention conventionally. 
[Drawing 6] It is the mimetic diagram showing the example of further 



others of the gestalt of operation of this invention. 

[Drawing 7] It is the lengthwise direction mimetic diagram which looked 

at what is shown in drawing 6 from D. 

[Drawing 8] It is the mimetic diagram showing some fuel supply systems 
of the conventional engine. 

[Drawing 9] It is a sectional view for explaining the attaching position 
of the conventional injector. 

[Drawing 10] It is the mimetic diagram showing the injection direction 
of the conventional fuel supply system. 
[Description of Notations] 

1 First Suction Port 

lA The second suction port 

2 First Intake Valve 

2A The second intake valve 

3 Air Assistant Injector 
3a Fuel injection tip 

4 Inlet Pipe 

8 Combustion Chamber 

X Axis of an inlet pipe 

X' Axis of an air assistant injector 
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